Cell-cycle-dependent spatial sequestration of the DnaA replication initiator protein in Bacillus subtilis.
Initiation of DNA replication must be restricted to occur only once per cell cycle. In most bacteria, DnaA protein binds replication origins and promotes the initiation of DNA replication. We have found that in Bacillus subtilis, DnaA only colocalizes with origin regions at early or late stages of the cell cycle, when the replication machinery is assembling or disassembling, respectively. In contrast, DnaA colocalizes with the DNA replication machinery during most of the cell cycle. Indeed, we present evidence that a primary function of YabA, a negative regulator of replication initiation, is to tether DnaA to the polymerase-clamp protein DnaN. Thus, YabA ensures that once the origin is duplicated, it moves away from the replisome and from DnaA. We propose that DnaA colocalization with origins is specific to the time of initiation, and that replisome/YabA-mediated spatial sequestration of DnaA prevents inappropriate reinitiation of DNA replication.